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The MEPHISTO space experiments are collaborative United States and French investigations aimed at understanding the
fundamentals of crystal growth. Microgravity experiments were conducted aboard the USMP–1 and –2 missions on STS–
52 and 62 in October 1992 and March 1994 respectively. MEPHISTO is a French designed and built Bridgman type
furnace which uses the Seebeck technique to monitor the solid/liquid interface temperature and Peltier pulsing to mark the
location and shape of the solid/liquid interface. In this paper the Bridgman growth of Sn-Bi and Bi-Sn under terrestrial and
microgravity conditions is modeled using the finite element code, FIDAP. The numerical model considers fully coupled
heat and mass transport, fluid motion and solid/liquid phase changes in the crystal growth process. The primary goals of
this work are: to provide a quantitative study of the thermal buoyancy-induced convection in the melt for the two flight
experiments; to compare the vertical and horizontal growth configurations and systematically evaluate the effects of the
various gravity levels on the solute segregation. Numerical results of the vertical and horizontal Bridgman growth con-
figurations are presented.
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